


2

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability
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Antibodies
Antibodies used

The raw sequence data reported in this study have been deposited in the Genome Sequence Archive (Genomics, Proteomics & Bioinformatics 2017) in National
Genomics Data Center (Nucleic Acids Res 2020), Beijing Institute of Genomics (China National Center for Bioinformation), Chinese Academy of Sciences, under
accession number HRA000159 (accessible at http://bigd.big.ac.cn/gsa-human) and GEO dataset under the accession number GSE162025. The key data in this study
has also been deposited in the Research Data Deposit (RDDB2020000980; http://www.researchdata.org.cn/). Other datasets used can be downloaded from NCBI
GEO under the accession numbers GSE132465, GSE146771, GSE99254, GSE140228, GSE127465, GSE102349, and GSE121600, Genome Sequence Achieve under
the accession numbers CRA001160, and the URL https://gbiomed.kuleuven.be/scRNAseq-NSCLC. The remaining data are available within the Article, Supplementary
Information or available from the authors upon request.

Sample size for 10x Genomics scRNA-seq was determined by the availability of patient samples.

No statistical tests were performed for sample size calculation but it was sufficient for this proof-of-concept study. The exact number of
samples used per figure is informed in each figure. In the whole manuscript, they are: 10 endoscopic biopsy tissues of nasopharyngeal
carcinoma (fresh)

All criteria for data exclusion were pre-established. We removed doublets in each sample by R package “DoubletFinder”, with an expected
doublet rate of 0.05 and default parameters used otherwise. Next, any cells were removed for which had either less than 101 UMIs, or
expression of less than 501 genes, or over 15% UMIs linked to mitochondrial genes.

Multiplex IF and IHC staining assays were confirmed in at least three biological replicates.

The patients with nasopharyngeal carcinoma were recruited randomly in this study.

Investigators were blinded to patient identity. Tumour biopsy was collected and sent for downstream procedures with coded Sample_ID.

All antibodies were commercially purchased and included: anti-EPCAM (rabbit; Abcam; Cat. no. ab71916), anti-LMP1 (mouse; Abcam;
Cat. no. ab78113), anti-CD3 (rabbit; Abcam; Cat. no. ab135372), anti-CD4 (rabbit; Abcam; Cat. no. ab133616), anti-CD8A (mouse;
CST; Cat. no. CST70306), anti-FOXP3 (mouse; Abcam; Cat. no. ab22510), anti-CD80 (mouse; R&D Systems; Cat. no. MAB140), anti-
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Validation

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

Software

Cell population abundance

Gating strategy

PD1 (mouse; CST; Cat. no. CST43248), anti-PD-L1 (rabbit; CST; Cat. no. CST13684), anti-CTLA4 (rabbit; Abcam; Cat. no. ab237712),
anti-Rabbit IgG (Goat; Servicebio; Cat. No. GB21303), and anti-Mouse IgG (Goat; Servicebio; Cat. No. GB21301).

All the antibodies used in this study were commercial antibodies, with validation procedures described on the following sites of the
manufacturers:

anti-EPCAM (rabbit; Abcam; Cat. no. ab71916)

https://www.abcam.com/epcam-antibody-ab71916.html

anti-LMP1 (mouse; Abcam; Cat. no. ab78113)

https://www.abcam.com/ebv-latent-membrane-protein-1-antibody-cs-1-4-ab78113.html

anti-CD3 (rabbit; Abcam; Cat. no. ab135372)

https://www.abcam.com/cd3-antibody-sp162-ab135372.html

anti-CD4 (rabbit; Abcam; Cat. no. ab133616)

https://www.abcam.com/cd4-antibody-epr6855-ab133616.html

anti-CD8A (mouse; CST; Cat. no. CST70306)

https://www.cellsignal.com/products/primary-antibodies/cd8a-c8-144b-mouse-mab-ihc-specific/70306

anti-FOXP3 (mouse; Abcam; Cat. no. ab22510)

https://www.abcam.com/foxp3-antibody-mabcam-22510-ab22510.html

anti-CD80 (mouse; R&D Systems; Cat. no. MAB140)

https://www.rndsystems.com/products/human-b7-1-cd80-antibody-37711_mab140

anti-PD1 (mouse; CST; Cat. no. CST43248)

https://www.cellsignal.com/products/primary-antibodies/pd-1-eh33-mouse-mab-ihc-specific/43248

anti-PD-L1 (rabbit; CST; Cat. no. CST13684)

https://www.cellsignal.com/products/primary-antibodies/pd-l1-e1l3n-xp-rabbit-mab/13684

anti-CTLA4 (rabbit; Abcam; Cat. no. ab237712)

https://www.abcam.com/ctla4-antibody-cal49-ab237712.html

anti-Rabbit IgG (Goat; Servicebio; Cat. No. GB21303)

https://www.servicebio.cn/goodsdetail?id=253

anti-Mouse IgG (Goat; Servicebio; Cat. No. GB21301)

https://www.servicebio.cn/goodsdetail?id=251

10 patients with pathological NPC diagnosis were enrolled in this study. None of the patients had received prior treatment.
Detailed information can be found in the Patient recruitment and sample collection section of Methods and Supplementary
Table 1.

All donors are recruited and managed by Sun Yat-sen University Cancer Centre, avoiding the selection of poorly clinically
characterized volunteers.

The medical ethics committee of the Institutional Review Board of Sun Yat-sen University Cancer Center.

Tumour tissues were cut into small pieces, followed by collagenase digestion and filter by 40-!m cell-strainer. PBMCs were
isolated using leukocyte separation solution. After lysing red blood cells and washing twice with DPBS, the dissociated cells
from tumour and blood peripheral were resuspended in 0.04% BSA.

BD FACSAria III, BD Biosciences, USA

BD FACS Diva version 8

Up to 10^6 single viable cells were sorted from each PBMC and tumour sample. Purity was typically > 98%.

All samples were gated on singlets and PI (indicating apoptotic cells or fractions). The gating strategy for phenotyping is




